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AUTHORS : Khramov , V.D., Engineer and Mishakov, Ye.V., Engineer 


TITLE: Casting large thin-walled parts by the method of 
directed-successive Crystallization 
PERIODICAL: Moscow, Aviatsionnyy tekhnologicheskiy institut, 
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for moulds under 150 mm in height. When metal enters the mould at 


the bottom, non-metallic inclusions are less prevalent but 
oxidation occurs and shrinkage cavities can arise and it is 
generally unsuitable for the applications being considered. The 
advantages of these two techniques are combined when the mould 18 
filled from an auxiliary cylindrical reservoir large enough in 
diameter to prevent freezing of metal, connected to the mould by a 
vertical slot and supplied by metal near its base; with itarge 
parts, however, control difficulties arise which lead to defects. 
The drawing of metal directly into the mould under vacuum has many 
advantages but can not be used for large castings of magnesium 
alloys if the casting height reaches 3 m; the same considerations 
apply to castings under pressure. The method recommended, that of 
directed-successive crystallization, is based on the technique of 
supplying the metal to the mould through standpipes which remain 
stationary while the mould 18 lowered in such a way that the ends of 
the pipes are 50 to 100 mm below the metal surface in the slot 


feeders. The mould can be earth or metal and the slots which 
connect the feeder reservoirs to the mould proper are 4h to 7 mm wide 
and extend over its whole height. In some arrangements the 

Card 2/5 


esd 1 


O ie 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134620004-0" 


ee APPROVED FOR RELEASE: 06/14/2000 


CIA-RDP86-00513R001134620004-0 


‘ : H as 


25833 


5 /536/61/000/049/001/005 
Casting large thin-walled ... £111/E435 


atandpipes discharge directly into the mould proper. The 
reservoirs can be on the inside or outside, The tundish nozzles 
are closed by spherical stoppers and are aligned exactly over the 
feeder reservoirs. The tundish and standpipes are heated. 
Ideally, the rate of lowering of the mould should coincide with the 
rate of crystallization. The first portions of metal are isolated 
in a well which should not be rigidly attached to the base since 
this would create additional stresses. The standpipes are either 
preheated by gas outside the mould immediately (usually 3 to 5 min) 
before use, when the mould is relatively low and the pipes are 
large enough to retain their temperature. Freezing of metal in the 
pipes can also be avoided by inserting nipples into their lower 
ends so as to keep a good height of metal in the pipes. 
Alternatively, the pipes of any type of steel are heated by feeding 
directly an electric current (24 to 30 V and 200 to 400 A). As a 
basis for the design of the new type of casting systems, the 
authors discuss its theory and draw some practical conclusions. 

The flow coefficient for the pipes was determined in numerous 
experiments with type MJ15 (ML5) alloy using a special model. 

Card 3/5 


APPROVED FOR RELEASE: 06/14/2000 


CIA-RDP86-00513R001134620004-0" 


ae ee a a" 


= eee 


"APPROVED FOR RELEASE: 06/14/ 


# 


2000 | Ba Shel eae hela ea eh ah eT 


25835 


5/536/6 1/000/049/001/003 
Casting large thin-walled ... E111/E435 


Pipe lengths of 0.1 to 3.5 m and 8 to 18 mm diameter were 
investigated. showing that the coefficient falls smoothly with 

pipe length. The correct selection of flow conditions was shown 

to be of paramount importance in casting quality. especially with 
aluminium and magnesium alloys. This is mainly due to oxidation 
(producing secondary slag) which occurs above the critical velocity 
of rise of liquid in the mould corresponding to turbulence. This 
1s governed by the Reynolds number ; thus, for a given alloy the 
critical velocity depends on the hydraulic radius (i.e, wall 
thickness of the casting). The value (mm/sec) falls from 60 to 3 
if the wall thickness is increased from 3 to 10 mm. To find the 
number of pipes required the filling time is calculated from the 
height of the casting and the critical velocity. The total flow of 
the metal is next calculated from the weight of the casting and the 
filling time. The number of pipes is then decided on 
constructional grounds and the flow per pipe calculated, from this 
and the height of pipe required, the pipe diameter is found 

using experimental flow rate - height diameter data. The new method 
enables part of uniform wall thickness (4 mm) to be obtained with 
heights greater than was possible hitherto the mechanical 
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- E1ll1/8435 
Properties being Superior 4nd not 8Nlsotropic Examples of values 
Or an ML5 alloy Casting Specified and Obtained are, respectively. 
tensile Strength, 16.5, — 21.5 ke/mm i COMpressive Strength 
16,5 3 ; relative @longation, 3.0, 5.0-~7.9 i yile] Point in 
tension, 9.0, 10,0-) kg mm 2 ; yield Point in ©OmMpression, 8.0 
-O -~ 13.5 Kg/mm2 , The extension Of cast onstructions made 
Possible by the new method represents a substantia} Zain, There 
e 4re 15 figures, 3 tables and 2 Soviet references. 
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Category : USSR/Nuclear Physics - Elementary particles 
Abs Jour : Ref Zhur - Fiziza, ‘io 2, 1957 No 3129 
Author : Alpers, V.V., Barxov, L.M., Gerasimova, R.I., Gurevich, I.I., 
Mishakova, A.P., Muxhin, K.N. 


Title : Production of Slow 7 + Mesons in Photographic Emulsion Nuclei by 660 Mev 
Protons . 


Orig Pub : Zh. eksperim. { teor. fiziki, 1/56, 30, No 6, 1034-103+ 


Abstract : The emulsion camera procedure was used to study the production of slow 
W ~~ mesons in the nuclei of the emilsion by the action of 660 Mev protons. 


The procedure used made possible an effective study of the stars with 
the production of slow 7 mesons, and also the energy and angular spectra 
of the slow “[° mesons produced in the nuclei. 
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SUBJECT ussR / PHYSICS , CARD 1 / 2 Pa = 1775 
AUTHOR AL'PERS,V.V., u1Sak074,A.P. 
TITLE The Decay of the 1t-Meson. 
PERIODICAL Zurn.eksp.i teor.fis,31,fasc.5,904-905 (1956) 
Issued: 1 / 1957 


On the occasion of a further inspection of the emulsion chamber irradiated in 
the stratosphere in May 1955 (V.V.AL'PERS et al, Dokl.Akad.Nauk, 108, 207 (1956) 
a decay act of a particle brought to a atandetill in the emulsion #as found and 
interpreted as the decay of a single positive pion with the typioal image of 

n+ « -» e -decay. The range of the myon vis 550 microns. The trace of the 
primary particle enters the emulsion under a wide angle and the trace of the 
secondary particle (pion) is parallel to the emulsion plane. This renders inter- 
pretation of the case difficult, for the possibility remains to look upon this 
case as the scattering of a pion. The grain density was measured on some pion 
traces which take the same course under the same angle of inclination and in the 
same direction as the primary particle. A comparison of grain density in connec- 
tion with these traces with that of the trace under investigation showed that 
scattering of a pion is quite out of the question. Consequently, this must be 
the decay of a particle which came to a atandstill. 

The range of the pion is 600 microns and the energy E «- 4,6 MeV, which excludes 
the decay of a K-particle according to the acheme K > x + x° + Q. Therefore this 
decay can be looked upon as the decay of a t-meson with tne alternating decay 
scheme into a positive and into two neutral pions (1 7 at + 2n°). When follow- 
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‘ng the trace of the t-meson it was found that it was created outside the 
emulsion chamber before entering it; its remaining range in the ezulsion was 
3,76 cm. The exact determination of the mass of the t-meson is rendered 
difficult by the wide angle under which the trace enters the emulsion. 
Measurements of the grain densities on the given trace and on the traces of 
those pions and protons which had the same angle of entry were carried out. 
The results of measuring ionization showed that the mass of the investigated 
particle 1s smaller than the masa of a proton but larger than that of a pion. 


Thus it may be concluded from these ionization measurings that the investigated 


particle is a K-meson. 
This is a nearly verbal translation of tnis shor® report. 
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USSR/Nuclear Physics - Elementary Particles 


Ref Zhur - Fizika, No 1, 1°57, No 435 


: Alpers, V.V., Gurevich, I.I., and Mishakova, A.P. 
: Observation of Decays of Positive Typeron and Single-Charge Hyperfragment 


Dokl. AN SSSR, 1956, 108, No 2, 207-204 


> An emulsion chamber, exposed at an altitude of 27 km, detected decay of 


remaining £* hyperon, following the scheme $*t.p+74 Q. The value of Q 
obtained was 113 t 3.8 Mev. The hyperon was formed in a star of the 
20 + ln type. The hyperfragment occurred in a 4 + On star and can be 
explained if a scheme “a? To p+ prn+T +Q is assumed for the decay. 


Two protons remained in the emulsion, the 7° -meson left the chamber, and 
its energy was determined from measurements of the ionization. A value 
of 40 t 5.8 Mev was obtained for Q, and value Bae -5.32 5.6 Mev was 
obtained for the binding energy of the a particle in the T nucleus. 
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AL'PERS,V.V., GUREVIC,I.I., KUTUKOVA,V.M., MISAKOVA,A.P. 
NIKOL'SKIJ,B.A., SURKOVA,L.V. 7 
The Study of Explosion Showers produced by High Energy 
Cosmic Particles (Russian). 
Doklady Akademii Nauk SSSR, 1957, Vol 112, Nr i, pp 33-36 
(0.S.S.R. ) 
Received: 2 / 1957 Reviewed: 3 / 1957 


The present work deals with the preliminary results obtained 
by studying 29 showers by the method of the emulsion chamber. 
The emulsion chamber consisted of 100 layers of 10 cm diameter 
and 450 ~ thickness. Thie emulsion chamber was irradiated in 
May 1955 for 7 hours at a height of 27 km. On the occasion of 
the microscopio investigation of these emuleions the explosion 
showers were fixed with more than 5 relativistic traces which 
are in a sufficiently narrew cone. Furthermore, the rays were 
fixed with more than 3 relativistic traces. On the occasion 

of the examination of 26,5 om photoemulsion 27 explosion 
showers and 29 rays were found. In the course of a further in- 
vestigation of the rays through the emulsion ohamber it was 
found that two of them originated from stars. The remaining 

27 rays were found to be electron-photon showers. On the 
oocasion of the microscopio investigation of the explosion 
showera the primary particle which excites the shower, the 
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number of relativistic particles in the shower, and the angu- 
lar distribution of the shower particles relative to the 
shower axis were determined. Further, the angle J¢ between 
the asymmetry axis of the shower and the direction of the 
particle producing the shower were determined. Experimental 
results are shown ina table. A diagram illustrates the de- 
pendence of the number of relativistic traces in the shower 
on the angle 1/2? which encloses half of the shower par- 


ticles. In the diagram the showers caused by heavy particles 
form a special domain and are characterized by a considerably 
larger number a, of shower partioles. 


If it is assumed that the observed showdrs are produced by 
nucleon-nucleon showers, it may be expected that the angular 
distributions of the shower particles in the center of mass 
aystem of the two colliding particles are symmetric with re- 
spect to “center of mass angles" 95> - x/2. Next, the 


formulae for transition to the center of mass system, which 
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are obtained on this occasion, are explicitly given for the 
case of ultrarelativistic shower particles. By assuming a 
nucleon-nucleon production mechanian of the shower we find 


Rs x |/ otg V9: Some showers satisfy thia relation and 


can thus be assigned to nuoleon-nucleon interaction. However, 
the angular distributions of the shower particles contradict 
this conclusion, for a noticeable asymmetry of angular dis- 
tribution was found. All showers produced by nucleons and 
‘particles have a marked asymmetry with respect to the 
angle @ «= «/2, 
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MIGWAKOVA, ALP. 
ANC™Lar of DCUMC OF eeprplast IN SD UENERGY EACLOU IY: 
A. ?, Mishakova, . 4. ‘“fdliskiy, ¥. -. federoy 


The paper fovers a strdy of 39 burst showers penerated by hiph-enerjy ctesriic 
oarticles (710°~ev) in nuclear emils:on, The main part of the e explosive ps vowersy 
had already been investigated ‘y tne authors in an earlier work, 

The aim of tris paner is to consider all errors (fluctuational and caused )~ 
measurements) toat influenced the anrular distrittion of shower particles, _¢ 
was necessary to verify the earlier conclusion tha’. the annular distribution of 
shower particles in the centre-of-inertia system is asymmetric backwards (ir tue direc- 
tion of anyles 150-150"). This conelis.on lid net ayree with the predictions of 
various theories of shower production. The main e“°ort in this study was to deter- 


mine the errors that are possitle in determ.n. nj the true direction of the snower 
axis. The direction of the nrimary particle nay te taken asthe direct on of the 
Shower axis; if this is impossible, then the direction of "the centre of j ravity" of 
the shower is considered to he the directior of the shower axis. 


A study has been made (exnerime:tall: and ty tne Monte Carlo nethod; of the 
deviation of the direct on os the "centre of pravity" of the shower from that of 
tne primary particle. It hasbeen found that the amount of fluctuation in Jeterm:inirg 
shower axis is 0,1? re 4), which corresponds to an error of 2U' in determ:rnsng the 
d'rection of the shower axis in the center-of-inertia system. an evaluation of widening 
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due to this effect shows that the number of Darticles in the interval vu - 30° in the 
center-of-inertia system will dimirish by ~ 22°, The total systematic error in the 
experimentally otserved mumber of shower particles in? 4e interval U - 4, on tne 
centre-of-inertial system amounts to ~ 258, 

The anrular distributions of shower particles inne cer.tre-of-.nertia sistem 
have been obtained for 39 showers from 0” to 10°, The distributions indics‘e an 
essential anisotropy of shower particles novirg rather uniformly forwards and ‘ackwaris 
with respect to the direction of motion of the primary particle, 

Thus, account of this error leads to a symmetrization of am ular distribution 
in the centre-of-inertia system relative to the anjle C- ff, Tris eenelusion 3s 
in agreement w'th the data of all otner laboratories that were analysed in the 
naper. 
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MISHAKCVA, A.P, 


"DIRECT PRODUCTION oF ELECTRON-POSITRCN PAIRS =Y 4IGE ENERGY ELECTRONS" 
A.P. Mishakows, A.S, homantseva, &.S, Stolyarova, ¥.A, Tumanyan, S.A, chuyeva, 
A.A. Yarfolomeyev, 5.1, Gerasimova, L,A, “okaryine, 


The cross-section of direct troduction «° “aectro.-positron pairs by high energy 
electrons was nessured experimentally, For this Furpose, a study was vade of ‘soiated 
electrod-photon cascades and the photon componant o° high enerey nuclear interactions 
in emulsion stacks exposed to radiation in the stratosphere, In orier to exe ude 
spurious cases of direct pair production, w-‘ch constitute the main difficulty in 
experimental measurement of the crows-section of such pairs, the esle:lation was 
carried out by the Monte Carlo method. 

The calculation was made for three values of prinary electron energy: .0; 100 
and 1,C00 Bev, taking inte consideration “wo possible variants of the Prensstrahlung 
spectrum: Fethe-Yeitler and “irdal vartants (Landau-Pomeranetik and Ter-Mikaelyan 
effects), A method for deternining the energy f ultra-relativistic electrons from 
the lateral distri'ution of the apexes of electron-positron pairs is suggested. 

Durinre the experimental neasurement of very high electron enerrvies, certain possible 
sources of underestimation were el‘minated. 

The cross-section of ‘direct pair production “y h‘¢h enerzy electrons was “oundto 
te in agreerent with 3ha’ha's caloulat‘on witn'n the limits of experimental error, 


report presented et t-e Internat: onal Cogate Ray Conference, “ascow bel) July 1959 
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TITLE: un the problem of the Direct electra booa br be t 
rlectrons of High snerey 


PEHIUDICAL: shurnal eks perimental’ nud fot sre ta cheseyy fiziki. 
Jol 31, Nr 2(8)+ ¥F 455-865 Uvok, 


ASoTAACT! firect pair formation Cros wactivn tar fete 
_ 10C Bev nas already bor tareeticated cavert whee 
the results disfer eonsideratly: Tre gabe o? 
aifficulty 18 the necessary oliainativn of “faise 
« (pair formation caused by the sonversion nf a yr, nun 
the premsstrahnlung of an electres daune tba tely after its 

production)- Methods of evaluating that fractivn are tisoer cet 
the most favorable theoretic8} treatment of this provast 4 
that oy the Monte Carlo methoi. Also 1n the preacnt paper ‘his 
provlem is investigated by means of an improved voriant of tne 
Monte Carlo metho. The fundamentals of the calculation of the 

per of false triplets 1oF the ;rimary electron 


a 


f 


12 
and 10 ev are given} the experimental data 
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-n tne Frotler of the Direct Electron-;ositron Fair Pormation by Slectrons 2! 
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‘premsstranlung cross section and all cross sections of ele- 
mentary processes) entering into these calculations were obtai'.- 
ed from the nuclear emulsions NIKFI-R and Ilford G-5. Determ:n4- 
tion of the distance at which the premsstrahlung quantum trans- 
forms into a pair from the primary electron ° differs. 


C Ase + be is between 0.2 and 0.44 ph (Refs 1,4,5). This 
criterium is to be unified: Ay € 0.2u3 42S 0.44u, but also 
for 0.3 and O.b6 Mw results are given. The diarram (Fig 2) shows 
the jepenience of the average number of false triplets hn on the 
distance to the primary electron; the volues are compared with 
the curves obtained by Weil as well ae with those obtained ac- 
coriing to the spectra of Bethe-Heitler and Migdal (tel 17). 
Figure 2 snows the jependenze of n on electron ener@y Lagain 
compared with Bethe-Heitler and Migdal)}. Arreement 18 patis- 
factory. Further, the iifferential traneversal {igtriouticn ot 
pairs, the integral enernwy opuctrul of the primar, elect onB 
‘after passage of « unit of length - figure J.) tht aifferential 
enermy Bpectrua of the ojleetron-pooltron pairs |‘ COMpArLyol with 


APPR : | 
OVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134620004-0" 


us tne Problem of the piract electron-;ositron fair Formation ty 
Hign Enervry 


g-the-Heitler and Ma,dal - fieure 6,3 figure 7 sncrs the depoene 
dence of the sverig? distance of the pairs on the axia ani ot A 
on the -lectron enerry. The ros4i'8 obtained ure discusie: 
detail. The type of Lremsstrahlung spectrur. desoribed vy 

Migtal formulas also takes the Lanuvau-Poneranchuk and the Te 
Mikayelyan-effect {nte account. Ph: possibility fb: eee eyes 
measuring the «nergy of the fast electr nb by jetermin.%, the 


energ,; dependence of the mean transverse distance bet-1e7 Te 
vertice: of th: electron-positron pairs ‘roduced by ‘remaatral- 
lang y-quanta. ln the last part of tnis paper experimental re- 
salts are finally “{uquss: @, an it le ehowr tant the cr! 

tion of tirect pair products ur. ea)cul ted vy rear ra Cre: veo 
with experimental repalty. The suth 6s fine.iy thank Prot --+-: 

1. I. Gurevich for his interest ane dijscuysion, a8 we}] ag Pro- 
feysoru A. I. Alikhanyan, K. A. Tar-Martirosyan and M. L. Ter- 
Minayelyan, and A. A. Yarfolomeyev and B. A. tHikultsady for their 


aiviee, and VY. A. Zeackov for his agsbletance. There are 
7 figures and 22 references, 3 of which are Soviet. 
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TITLE: Angular Diatributtion of Shower Partic.e. tr, Exp votive 
Shower: produced by High-Energy Cosmic Ray particies 


PERIODICAL: Zhurnal eksper imental 'noy { teoreticnesvoy Cietarys 
1959, vol 37, tr b, pp oGbeib? 4 CUs5ek ) 


ABSTRACT: An investigation Was made ot the angu.al ifatripution 
of cosmic particles tn showers with an energy or 


10! - iol ev in the center ma3s system. Tne data 
were obtained on the basis of an analysis of 39 
cosmic showers recorded in 1956-1997 at the hetght o! 
e7-27 km. The method of tne analysis was deserited 
in the first part of tnis study (cf. 1. Te Qurevicn, 
A. Pe Misnakova,s BE. A. Ntvol'sklys, bes Ve curvavay 
ghur. eksp. teorets. (ites: Ss ht, site). The main 
features of the raifation are summar iie (n Table 1. 
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iuctuatitons in the Angular Distribution $/ O5b fa, oon 
of Secondary Particles of explosive Showers BOOE,/BOTS 


e f(A), where A= log tan»), Vis the angle of emission of the shower 
particle in the laboratory system, F(A) - the fraction of shower Pactie tes 
with an angle smaller than the given one. The sngular distribution whict 
ia i3ctropic in the center-of-mass system is Given in this courdinate 
system by a atraight line forming an angle of =» 63° with the atscisan 

Fig. 4 shows the results of angular distritutions in the same -oordinate 
System, calculated by the Monte-Carlo method. Fig. 5 shows the pertinent 
distributions of "narrow" and "wide" particles. A comparison of the 


experimental and theoretical distribution curves (Figs 1 and 4, shown 
that the majority of the experimental distributions can be exrlaine!t by 
natural statistical fluctuations in the angular distribution The authors 
thank IJ._I. Gurevich for his interest, N. A. Lobacheva for her help ir 
the calculations, and G. Coccont and M_Miesowicz for making availatle 
rreprints before their publication There are 5 figures and 4 references. 
@ Soviet, 1 US, ! TEHN, and 4 Italian 
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energy collisions" 
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report presented at the Intl. Conference on High Energy Physics. Geneve, 
4-11 July 1962 
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